Executive Summary

No federal laws have ever been passed to govern the regulation of geneticaly
engineered foods and crops. The regulationsin place, cobbled together under existing
statutes, require no mandatory pre-market or post-market health testing. When the
regulations were legally challenged in the 1980s, the court found they were flawed but
did not set them aside, reasoning that they were only a beginning effort to set policy.
Instead, the regulations remain largely in place, although weakened over time. One result
of thislax oversight is that potentially unsafe practices, such as the inclusion of antibiotic
resistance marker genes, have gone forward with far too little scientific and public debate
and scrutiny.

Many genetically engineered crops on the market currently contain antibiotic
resistance marker genes because of the imprecision of the gene insertion process.
Scientists use these genes to determine whether a gene has inserted itself into atarget
organism. As aresult of incorporating these antibiotic resistance genes, these crops
threaten the already growing problem of antibiotic resistance, which the world medical
community acknowledges as a serious public health concern. Infectious diseases are
responsible for one-quarter of al the deaths in the world, second only to cardiovascular
diseases. ' As new strains of bacteria and viruses emerge that are resistant to drugs and
antibiotics, infections become more difficult to treat.

The market for genetically engineered crops hingesin large part upon their acceptance
by food processors. Food companies such as Kraft Foods, the largest food company in the
United States and the second largest in the world, can take the lead and tell biotechnology
companies they do not want to put their customers at risk and join the call for an end to
antibiotic resistance marker genes. Corporations have set a precedent for this type of
action; McDonald' s and other large corporate consumers of chicken have played a
significant role in reducing in the use of antibiotics fed to chickens for non-therapeutic
purposes.? If food processors—as potential customers—clearly articulate that antibiotic
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resistance marker genes are unacceptable, manufacturers will have no incentive to
continue their use.

Antibiotic resistance marker genes are just one example of how genetically engineered
crops should be better regulated, so that products that should never make it to market do
not, and so that health concerns are addressed before — and not after — products are
commercialized. In order to accomplish this goal with regards to antibiotic resistance
marker genes, products on the market with them should be removed, and no new products
should be approved that contain antibiotic resistance marker genes. In addition, the State
Public Interest Research Groups, along with our coalition partnersin Genetically

Engineered Food Alert, have issued the following call to action:

Genetically engineered food ingredients or crops should not be allowed on the

market unless:

1) Independent safety testing demonstrates they have no harmful effects on human
health or the environment,

2) They are labeled to ensure the consumer's right-to-know, and

3) The biotechnology corporations that manufacture them are held responsible for

any harm.



1. Introduction

Genetically engineered crops have hit the market in a legidative vacuum. The U.S.
Congress has never passed any law that specifically regulates this radical new
technology. In the absence of any directly relevant legislation, federal agencies created a
regulatory framework for genetically engineered crops that was tucked into existing
statutes not designed to handle genetically engineered crops and thus in many ways
inappropriate. The framework for how to handle these new plants, focused largely on the
United States Department of Agriculture (USDA), Environmental Protection Agency
(EPA), and Food and Drug Administration (FDA), was flawed from itsinception. In a
public interest legal challenge to the framework in the late 1980s that sought to set it
aside, ! the U.S. District Court for the District of Columbia decided that, although the
regulatory framework “is not amodel of clarity,” it would stand because it was “ merely a
first effort to aid in the formulation of agency policy.” Y et the FDA, EPA, and USDA
have barely revisited their regulations, except perhaps to weaken them.

That proponents of genetically engineered crops have asked for and received self-
policing status on essentially all aspects of genetically engineered cropsisafact that is
not in dispute. Even proponents of genetically engineered crops acknowledge that
industry has charted its own course. Industry has exerted tremendous influence on the
executive branch where, as the former head of biotechnology issues at the Food and Drug
Administration acknowledged, the “U.S. government agencies have done exactly what
big agribusiness has asked them to do and told them to do.”? Industry has also
accomplished thisfeat in part by giving generous campaign contributions to members of
Congress.® One result of this lax oversight is that potentially unsafe practices, such asthe
inclusion of antibiotic resistance marker genes, have gone forward with far too little

scientific and public debate and scrutiny.

II. What are antibiotic resistance marker genes, and why are they used?

! Foundation on Economic Trends v. Johnson, 661 F. Supp. 107, 109 (D.D.C. 1986).

2 Kurt Eichenwald. “Biotechnology Food: From the Lab to a Debacle.” New York Times. 25 January 2001.
3 “Brave New Farm: The Battle Over Genetically-Altered Food.” Center for Responsive Politics. Accessed
at: <http://www.opensecrets.org/alerts/vb/alertv5_34.asp> on 28 January 2002.



The process of inserting a gene of interest into a plant is crude, haphazard, and
random. Scientists cannot easily determine where a gene will land, or even if agene has
been successfully incorporated into a plant cell. There are two common methods of gene
insertion. Thefirst involves a*gene gun” that literally shoots microscopic particles
covered with DNA at a high velocity into the target organism. The second method uses a
type of bacteria, with the gene of interest attached, to infect a plant and thus insert the
gene. Neither method is precise, as both methods provide no guarantee where the gene
will land in the host organism, or even whether the gene of interest has been inserted into
the host organism at all. Genetic engineers use these methods to insert the gene, but need
an additional tool to determine if the gene of interest ends up inside the host organism.
As aresult of thisimprecision, scientists use marker genes to determine which plant cells
contain the inserted gene of interest. The marker geneis part of a genetic cassette, which
also includes the gene of interest and a powerful promoter that functions as a genetic
“on” switch. For example, if a genetic engineer seeks to incorporate a gene from afish
into atomato plant, she could try to insert the fish gene, also attached to the promoter and
amarker gene, into the tomato plant via a gene gun. She could determine whether or not
the fish gene successfully landed in the tomato cell by looking for the marker gene.

The primary marker genes are either antibiotic resistance or herbicide tolerance. When
an herbicide tolerance geneis used as the selectable marker, if herbicide is added to the
plant culture mediait kills the plant cells that did not incorporate the herbicide tolerance
marker gene, while the few cells that did incorporate the gene survive. The same logic
applies for the antibiotic resistance marker gene. When an antibiotic is added to the plant
culture media, it kills the plant cells that did not incorporate the antibiotic resistance
marker gene, and any cells that did incorporate the gene will live.

Beyond the laboratory, the antibiotic resistance marker gene serves no purpose.* Y et
they are found in many products currently on the market. Appendix A indicates which
crops currently on the market contain antibiotic resistance marker genes, and to which

antibiotics they are designed to be resistant.

* C.S. Prakash. “Look Mom! No Antibiotic Resistance Marker Genes!” Available at http://www.biotech-
info.net/LOOK_MOM.html



III. What are the human health risks of antibiotic resistance marker genes?

The major concern with the use of antibiotic resistance marker genesis that they will
diminish the efficacy of antibioticsin humans and animals. The large presence of
antibiotic resistance genes in the environment and soil, as well in the food eaten by
animals and humans, could pass the trait of antibiotic resistance rapidly and widely. This
can occur through atransfer of antibiotic resistance marker genes to bacteriain the guts
of animals or humans, or to bacteria in the environment. Many bacteria have the ability to
pick up genes from their surroundings and to pass these genes on to other species of
bacteria—including antibiotic resistance marker genes. Such genes might eventually find
their way into disease-causing bacteria, resulting in antibiotic resistance and therefore
making treatment more difficult.

That antibiotic resistance genes can be transferred to bacteria present in the human
digestive tract isareal possibility, one that is only now beginning to be adequately
explored. Preliminary research indicates that, in fact, transfer can happen, finding that the
human mouth contains bacteria capabl e of taking up and expressing DNA containing
antibiotic resistance marker genes.”

Although it is often thought that DNA is rapidly broken down under normal
conditions in pieces too small to be functional, there is evidence showing possible DNA
uptake. Under certain conditions, direct feeding of free DNA obtained from
bacteriophages (viruses that infect bacteria) to mice resulted in some pieces of DNA
being taken up into cellsin the mouse intestine and other tissues.’

A major piece of new evidence on this issue comes from research conducted at the
State Institute for Quality Control of Agricultural Products in Wageningen, The
Netherlands. Scientists discovered that, in contrast to assurances from industry, antibiotic

resistance marker genes could jump into bacteriain the guts of livestock and create

®> Mercer, D.K., K.P. Scott, W.A. Bruce-Johnson, L.A. Glover, and H.J. Flint. “Fate of free DNA and
transformation of the oral bacterium Streptococcus gordonii DL 1 by plasmid DNA in human saliva.”
Applied and Environmental Microbiology. 65:6-10. 1999,

® Schubbert, R., U. Hohlweg, D. Renz, and W. Doerfler. “On the fate of orally ingested DNA in mice:
chromosomal association and placental transmission to the fetus.” Molecular and General Genetics.
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antibiotic-resistant pathogens.” Their research demonstrated that DNA lingersin the
intestine and confirms that genetically engineered bacteria can transfer their antibiotic
resistance marker genes to bacteriain the gut. According to the organizer of the research,
“It was a surprise to see that DNA persisted so long in the colon.” The scientist that
designed the computer-controlled gut stated that, because the DNA had a half-life of six
minutes in the large intesting, “This makes it available to transform cells.” Thiswork
adds weight to results from the University of Leeds, in which plant DNA was shown to
survive mild processing.’

Although antibiotic resistance marker genes are designed to confer resistance only to
one antibiotic, the reality isthat other antibiotics might be affected as well. Ampicillin
resistance genes have undergone point mutations; the gene causes resistance not only to
ampicillin, but to an extended range of antibiotics, including clinically important
antibiotics.” According to the Food Standards Agency of the United Kingdom, “If such
point mutations occurred in antibiotic resistance genes used as selective markers, which
subsequently transferred into gut micro-organisms, this could have implications for the
clinical treatment of serious infections including meningococcal meningitis or any other
disease.” ™

Kanamycin resistance genes also are approved for commercial use, despite concerns
about cross-reaction between it and other related antibiotics. Kanamycin is amember of a
family of antibiotics that includes streptomycin, gentamycin, and tobramycin. Scientists
have demonstrated cross-resistance within this family of antibiotics, and al three of the
antibiotics mentioned above are used to treat human diseases.™* Kanamycin also has a

variety of medical applications.*

" Debora MacKenzie. “Gut reaction.” New Scientist. 30 January 1999.
8 MAFF, Department of Health and the Scottish Executive. “Advice on occurrence of AAD genein
Monsanto insect-protected and Round-up ready [sic] cottonseed.” Available at
<http://www.foodstandards.gov/uk/maff/archive/food/novel/cotton.htm>
® MAFF, Department of Health and the Scottish Executive. “Health Implications of Genetically Modified
Foods, Technical Annex B.” Available at
Ehttp://www.foodstandards.gov.uk/maff/archive/food/novel/cmocsab.htm.>

ibid.
1 Joe Cummins. “Kanamycin Still Used and Cross-Reacts with New Antibiotcs.” Institute of Sciencein
1520d ety Report. 27 May 2001. Available at <http://i-sis.org/kanomycin.shtml>
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The United Kingdom’s Advisory Committee on Novel Foods and Processes (ACNFP)
is self-described as a“body of independent experts whose expertise is acknowledged

"13 Monsanto consulted the ACNFP to see if its aad gene (aminoglycoside

world-wide.
adenyltransferase), an antibiotic resistance marker gene, was a human health concern.*
The Committee’ s report criticizes Monsanto’s claims of aad’ s safety on a number of
different fronts. It faults Monsanto’ s conclusions at points for being “at odds with the
most recent studies,” and calls data extrapol ations the company makes “unwise.” The
report notes that the risk from the use of the aad gene, while small, does “giverise to
serious concerns at the potential, in some cases life-threatening, implications should
human pathogens, in particular Neisseria gonorrhoeae, acquire the aad gene, which
confers resistance to streptomycin and spectinomycin.”

The report continues its cautious warning. It states that, although resistance to
streptomycin and spectinomycin is widespread (among other factors), ACNFP “take[s]
issue with the company’ s assertion that this makes the marker safe to use.” In fact, one of
the principal pathogens treated by these antibiotics “could potentially acquire the aad
gene from atransgenic plant during infection of the alimentary canal. The consequences
of thiswould be severe.” Thisis because spectinomycin is currently used for resistant
strains of Neisseria gonorrhoeae, and diseases caused by this organism, such as
endocarditis, septic arthritis, and others, would effectively become untreatable.

In addition to the risk of antibiotic resistance marker genes passing from genetically
engineered food to gut bacteria, there is al'so concern about antibiotic resistance marker
genes passing resistance to bacteriain the soil. These bacteria could then, in turn, transfer
the resistance genes to other bacteria. Scientists have shown antibiotic resistance genes
from genetically engineered tobacco can survive in soil for four months.™ In addition,

¥ More information can be found at
<http://www.foodstandards.gov.uk/maff/archive/food/novel /acnf php.htm>

1 MAFF, Department of Health and the Scottish Executive. “Advice on occurrence of AAD genein
Monsanto insect-protected and Round-up ready [sic] cottonseed.” Available at
<http://www.foodstandards.gov/uk/maff/archive/food/novel/cotton.htm>

5 Widmer, R.J. Seidler, and L.S. Watrud. “ Sensitive detection of transgenic plant marker gene persistence
in soil microcosms.” Molecular Ecology. 5: 603-613. In: Friends of the Earth. “ Antibiotic resistance genes
in GM Foods.” Available at <http://www.foe.co.uk/resource/briefings/antibiotic_resistant_genes.html>



research has demonstrated that a species of soil bacterium could pick up the trait of

antibiotic resistance from a genetically engineered sugar beet.'®

IV. Overview of U.S. government, independent scientists, and industry on the use of

antibiotic resistance marker genes

A. Food and Drug Administration

FDA issued itsfirst Statement of Policy with respect to genetically engineered foods
in 1992." The Statement, which was not a regulation and thus contained no requirements
for manufacturers of genetically engineered foods such as mandatory pre-market safety
testing, did address the issue of using antibiotic resistance marker genes. The agency had
already received arequest in 1990 for an advisory opinion from biotechnology company
Calgene to use a kanamycin resistance gene in its Flavr Savr tomatoes, as well as other
crops. After publishing its Statement of Policy, FDA was not clear whether it would issue
an advisory opinion or decide that antibiotic resistance marker genes were in fact food
additives, requiring afood additive petition.

In a subsection of “Scientific I ssues Relevant to Public Health” in the 1992 Policy
titled “ Antibiotic Resistance Selectable Markers,” FDA discussed the kanamycin
resistance gene in particular and the subject of selectable marker genesin general. The
agency acknowledged that the kanamycin resistance gene “ serves no further useful
purpose”’ outside of the laboratory and that antibiotic resistance marker genes “may
reduce the therapeutic efficacy of the antibiotic when taken orally if the enzymein the
food inactivates the antibiotic.”*® FDA also acknowledged that it would be important to
study the issue further, which it claims was already underway as a result of the Calgene

petition.

18 Frank Gebhard and Kornelia Smalla. “ Transformation of Acinetobacter sp. Strain BD413 by Transgenic
Sugar Beet DNA.” Applied and Environmental Microbiology. Vol. 64, No. 4. April 1998.

7 Department of Health and Human Services, Food and Drug Administration. “ Statement of Policy: Foods
Derived From New Plant Varieties.” Federal Register. VVol. 57, No. 104. 29 May 1992.

'8 57 FR 22988.



FDA issued its final rule on the kanamycin resistance gene on May 23, 1994.*° FDA
accepted the gene as safe, basing its decision on outdated research conducted in 1978 on
the rapid digestion of DNA, which is contradicted by more recent research described
above. The agency claimed that “it is highly unlikely that the [kanamycin resistance]
gene could move from the plant genome into soil microorganisms via horizontal gene
transfer,” a claim also contradicted by more recent research. FDA'’ s rule came despite
recommendations from an Advisory Committee convened by FDA to examine the issue
of the kanamycin resistance gene. Some members of the committee advised the agency
that, if approved, the kanamycin gene should still not be considered safe for use on a
wide scale because of concerns about horizontal gene transfer, but rather should be
carefully evaluated on a case-by-case basis. This caution has been largely ignored by the
agency.

The FDA’s lack of precaution was further compounded by their decision that, for the
kanamycin resistance gene, “there is no need to set a tolerance for the amount of [the
gene] that will be consumed.” It further stated that “there is no need to require quality
control and assurance procedures to ensure that the [gene’ ] level” is kept low. FDA
claimed that the gene would be unable to interfere with clinically useful antibiotics. The
agency aso felt that “neither animal studies on the effects of ingestion of [kanamycin
resistance genes| on the efficacy of the antibiotics, nor special labeling of foods...are
necessary.” The agency was very confident and unequivocal in its conclusion that
“compromise of clinical efficacy [of antibiotics] will not occur.”®

The last time the agency formally visited this topic was its 1998 draft guidance
entitled “Use of Antibiotic Resistance Marker Genes in Transgenic Plants.” % The
document did not depart in any significant way from the agency’ s previous position on
the use of antibiotic resistance marker genes, declaring them safe and the risks minimal if
at al existent. However, the agency did acknowledge that if antibiotics are the only drug
available to treat certain conditions, biotechnology companies should not use them as

9 Department of Health and Human Services, Food and Drug Administration. “Secondary Direct Food
Additives Permitted in Food for Human Consumption; Food Additives Permitted in Feed and Drinking
Water of Animals, Aminoglycoside 3'-Phosphotransferase I1.” Federal Register. 23 May 1994,
20 i1

ibid.



marker genes. FDA also stated that “it isimportant to consider the possibility that
resistance to antibiotics in microorganisms might spread through potential horizontal
transfer of antibiotic resistance genes from plants to microorganismsin the
gastrointestinal tract or in the environment.” The agency has failed to act on
recommendations from experts consulted for the document’ s preparation, including
recommendations to monitor for transferred antibiotic resistance and to survey present
levels of antibiotic resistance among several microbial populations.

As described in this report, new research has cast doubt on the assurances offered by
FDA about its own policies. Interestingly, in December 1998, a representative of the UK
government’s Ministry of Agriculture, Food and Fisheries commented on the FDA
policy, offering a number of risksinvolved in the use of antibiotic resistance genes that
the FDA failed to adequately consider.?? The |etter states: “ The widespread use of
transgenics carrying antibiotic resistance marker genes will involve a massive
amplification of these genesin the biosphere. Whether or not these genes are expressed,
amplification on the scale that will occur when transgenic crops are planted in large fields
means that arguments about the rarity of possible transfer events will become less

significant.”

B. Independent Scientists

Ouitside of industry laboratories, the medical and health communities share the
unanimous opinion that antibiotic resistance marker genes are unnecessary and carry
risks. The British Medical Association, for example, has made it clear that “there should
be a ban on the use of antibiotic resistance marker genesin GM [genetically modified]
food as the risk to human health from antibiotic resistance is one of the major public
health threats we face in the 21% century.”* The American Medical Association, which
has taken a decidedly positive view of genetically engineered crops, has acknowledged

2 U.S. Food and Drug Administration, Center for Food Safety and Applied Nutrition, Office of Premarket
Approval. “Guidance for Industry: Use of Antibiotic Resistance Marker Genes in Transgenic Plants.” 4
September 1998. Available at <http://vm.cfsan.fda.gov/~dms/opa-armg.html>

% Chakravarthi Raghavan. “U.K. Body Warns Against Marker Genes In Transgenic Plants.” Third World
Network. August 1999. Available at <http://www.twnside.org.sg/title/1933-cn.htm>

% BMA statement on genetically modified organisms. 18 May 1999. Available at http://www.bma.org.uk.



that “most organizations have concluded that ...the use of markers conferring resistance
to clinically relevant antibiotics should be phased out.”* An expert consultation of the
Food and Agriculture Organization and the World Health Organization recommended
that, for antibiotic resistance marker genes that confer resistance to important drugs, “the
possibility of transfer and expression of these genesis arisk that warrants their avoidance
in the genomes of widely disseminated GM Os [genetically modified organisms] and

foods and food ingredients.”

C. Industry

Given this widespread agreement among health professionals, crop biotechnology
companies have pledged to phase out antibiotic resistance marker (ARM) genes.
However, many are failing to do so. Companies engaged in genetic engineering issued a
statement in 1998 that they would “remove antibiotic resistance marker genes, wherever
possible, from the next generation of genetically modified products.”?® The statement
claims that alternatives to the use of antibiotic resistance marker genes “are being
developed,” and that it will “take some years before products that will be developed using
any of these methods will reach the market place, at least for some crops.” The statement
does not make it clear what companies engaged in genetic engineering consider to be the
“next generation,” nor doesit offer any indication of what will happen to products
already commercialized that contain ARMs. And most importantly, it failsto
acknowledge that alternative methods are and have been available for some time.

Many of the major companies engaged in research on genetically engineered plants,
along with the Biotechnology Industry Organization, recently launched a several hundred

million dollar public relations campaign under the auspices of the “ Council for

# American Medical Association. “ Genetically Modified Crops and Foods.” December 2000. Available at
<http:// http://www.ama-assn.org/ama/publ/article/2036-4030.html>

% FAO/WHO. “Safety Aspects of Genetically Modified Foods of Plant Origin. Report of a Joint
FAO/WHO Expert Consultation on Foods Derived from Biotechnology, Geneva, Switzerland, 29 May-2
June 2000.” Rome: Food and Agriculture Organisation of the United Nations. Available at
http://www.fao.org/es/esn/gm/biotece.htm.

% Green Industry Biotechnology Platform Position Paper On The Use Of Antibiotic Resistance Markers In
Transgenic Crops.” 1 August 1998. http://biotechknowledge.com/showlibsp.php37uid=1465.



Biotechnology Information.”?” In the Council’ s position paper on antibiotic resistance
marker genes, industry offers essentially the same arguments as the FDA, namely that
“extensive research has concluded that the use of antibiotic resistance markersis

safe.” 2Although industry acknowledges that gene transfer can occur and that DNA may
not be broken down entirely by the digestive system, the position paper described these
events as unlikely and of little relevance. The Council’ s document also claims that no
antibiotic resistance genes in use have any clinical value, meaning essentially that they
are no longer medically relevant. This claim is discussed and refuted above in Section 111.
The document does not cite any research post-1998, nor does it state that companies are
phasing out the use of antibiotic resistance marker genes. It merely states that industry is
“exploring options for markers that do not use antibiotic resistance genes.”

Monsanto put out a document clarifying its position on the use of antibiotic resistance
marker genesin 1999.%° The company claims that “responding to public concern,
Monsanto is devel oping alternatives to antibiotic resistance marker genes and methods to
remove them. These technologies are in the research stage and are not yet applicable for
commercia products.”

The author contacted all the companies that are part of the Council for Biotechnology
Information involved in the production of genetically engineered crops, as well as many
other smaller companies, by mail. The purpose was to determine their use of antibiotic
resistance marker genes with crops on the market, in their product pipelines, and their
genera views on the issue of antibiotic resistance marker gene use. Despite follow up
with phone calls and e-mails, many companies, such as Aventis and Monsanto, declined
to respond to the questions posed. DuPont and Pioneer (now wholly owned by DuPont),
for example, were far more helpful. Both companies expressed severe skepticism of any
concerns related to risks from the use of antibiotic resistance marker genes, but said that
they either had removed products that used antibiotic resistance marker genes entirely

(Pioneer) or were in the process of doing so (DuPont).

%" Justin Gillis. “Biotech Firms Launch Food Ad Blitz.” Washington Post. 4 April 2000.

% The Council for Biotechnology Information. “The Use of Antibiotic Resistance Markers to Develop
Biotech Crops.” 4 March 2001. Available at http://www.whybiotech.com/en/pressrel/con715.asp?M I D=18.
% Monsanto Company. “Clarifications Regarding the Risks Posed By The Use Of Antibiotic Resistance
Markers (ARMS) in GM Crops And Allegations Reported In The Sunday Times.” 1 April 1999. Available
at http://biotechknowledge.com/showlibsp/php3?uid=1464.



V. Current issues

Although some companies are saying they will move away from using antibiotic
resistance marker genes, Monsanto seems to be investing in this technology. Monsanto
was awarded a patent on technology in 2001 that “covers all practical methods of making
transformed plants that employ antibiotic resistance markers.”* According to the
Director of Food Security for the Rockefeller Foundation, “ It appears to be just another
nail in the coffin of public sector researchers’ ability to produce transgenic plants with”
their techniques of choice.®* Monsanto initially filed the patent in 1983, but a series of
delays kept the Patent Office from granting the application until January 2001, long after
the technology was in regular use.

Industry claims that aternatives to antibiotic resistance marker genes arein their
infant stage and thus can not be used commercially. Thereality is quite different;
aternatives have existed for more than a decade. Research published in 1991 described
one method of removing the marker gene after gene insertion®; another method was
described in research published in 1997.3 Other scientists have recently detailed several
other methods for removing marker genes.> The technology exists where industry’ s will
may not.

Scientists also are using antibiotic resistance marker genesin crops being field tested
and created in laboratories. A search on USDA’sfield testing database™ revealed, for
example, that 542 field tests were conducted in 2001 alone with the Nptll gene. That

% Rural Advancement Foundation International . “Monsanto’s * Submarine Patent’ Torpedoes Ag Biotech:
Monsanto & Syngenta Monopolize Key Gene Marker Technologies.” 27 April 2001. Available at:
3<1http://www. biotech-info.net/submarine.html>

ibid.
% Emily C. Dale and David W. Ow. “Gene transfer with subsequent removal of the selection gene from the
host genome.” Proceedings of the National Academy of Sciences, Applied Biological Sciences. Vol. 88, pp.
10558-10562. December 1991.
* Hiroyase Ebinuma, Koichi Sugita, Etsuko Matsunaga, and Mikiko Y amakado. “ Selection of marker-free
transgenic plants using the isopentenyl transferase gene.” Proceedings of the National Academy of
Sciences, Applied Biological Sciences.Vol. 94, pp.2117-2121. March 1997.
3 See for example: Andy Coghlan. “On Y our Markers: New ways of engineering plants could win over
skeptics.” New Scientist. 20 November 1999.; David Adam. “GM Cropped.” Nature. 28 March 2000.
Available at: http://www.nature.com/nsu/000330/000330-6.html; Anil Day. “Engineered Chloroplasts Snip
Out Antibiotic Resistance Genes.” I1SB News Report. 5 February 2001. Available at:
<http://www.isb.vt.edu/news/'2001/feb01.pdf>



number reflects 45.5% of al field tests conducted that year. Another concern regarding
inadequate regulations of antibiotic resistance marker genesis reflected in arecent
European Commission (EC) decision. Despite the decision of 12 out of 15 member states
to remove a specific antibiotic resistance marker from a variety of genetically engineered
corn before it could be sold, the EC overruled the member states and approved the crop.*
If there are not clear guidelines to eliminate their use, antibiotic resistance marker genes

will continue to be marketed by manufacturers of genetically engineered foods.

V1. Conclusion and Recommendations

Genetically engineered crops are largely unregulated, and safety tests, if they have
been conducted, are rarely subjected to the rigors of independent peer review. The system
for monitoring the safety of genetically engineered crops before they come to market,
instead of asking questions only afterwards, isweak. In order to bring credibility to the
U.S. regulatory framework for genetically engineered crops, there must be a
comprehensive, rigorous, and mandatory pre-market approval system that examines
genetically engineered crops for their safety for human health and the environment.

No genetically engineered crops should be approved for commercialization that
contain antibiotic resistance marker genes. The utility of these genes outside of the
laboratory is nonexistent, and they pose risks that are significant. Alternatives are
available, and to continue endangering public health for no reason isan illogical
approach. All of the crops containing these genes that are currently on the market should
be quickly removed.

In order to make consumers aware of the poor regulationsin place for genetically
engineered foods in this country, the State Public Interest Research Groups helped to
form the Genetically Engineered Food Alert coalition (www.gefoodalert.org). The
platform of the coalition, which would add significant strength to current oversight of

genetically engineered crops, follows.

% http://www.nbiap.vt.edu/cfdocs/fiel dtestsl.cfm
% Friends of the Earth UK. “GM Food and Antibiotics.” 1999. Available at
<http://www.foe.co.uk/pubsinfo/infoteam/pressrel/1999/19990602123830.html >



Genetically engineered food ingredients or crops should not be allowed on
the market unless:

1) Independent safety testing demonstrates they have no harmful effects on
human health or the environment,

2) They are labeled to ensure the consumer's right-to-know, and

3) The biotechnology corporations that manufacture them are held

responsible for any harm.



Institution
Calgene Inc.
Zeneca Seeds

DNA Plant Technology Corporation

Monsanto Company
Calgene Inc.
Monsanto Company
Monsanto Company
Aventis Crop Science
Calgene

Ciba Geigy

Monsanto Company
Agritope Inc
Monsanto Company

Northrup King

Monsanto Company

Monsanto Company

Monsanto Company

Dekalb Genetics Corporation
Dupont

Seminis Vegetable Inc. (Canada)
University of Hawaii

Monsanto Company

Monsanto Company

Calgene Inc.
Monsanto Company
Aventis Crop Science
Aventis Crop Science
Aventis Crop Science
Agritope

Aventis Crop Science
Monsanto Company

Crop (Designation)
Tomato (Flavr Savr)
Tomato (B, Da, F)
Tomato (1345-5)
Tomato (8338)
Cotton (BXN)

Type of ARM
NPTII
NPTII
NPTII
NPTII
NPTII

Potato (BT6, BT10, BT12, BT17, BT18, BT23) NPTII
NTPII (aad under bacterial promotel neomycin, kanamycin

Cotton (531)

Canola (HCN92)

Oilseed rape/Canola (23)
Maize (176)

Cotton (MON 1445/1698)
Tomato (35-1-N)

NPTII
NPTII
NPTII

Major Antibiotics It Is Resistant To
neomycin, kanamycin
neomycin, kanamycin
neomycin, kanamycin
neomycin, kanamycin
neomycin, kanamycin
neomycin, kanamycin

neomycin, kanamycin
neomycin, kanamycin
neomycin, kanamycin

NPTII (aad under bacterial promotel spectinomycin, neomycin

NPTII

Potato (ATBT04-6, ATBT04-27, ATBT044-30, NPTII
ATBT04-31, ATBT04-36, SPBT02-5, SPPBT02-7)

Maize (Bt11)
Maize (MON 801)
Maize (MON 809, 810)

Maize (MON 802, 805, 830, 831, 832)

Maize (DBT418)

Soybean (G94-1, G94-19, G94-168)

Squash (CZW-3)
Papaya (55-1)

NPTII
NPTII
nptll
NPTII
bla
bla
NPTII
NPTII

Potato (SEMT15-02, SEMT15-15, SEMT15-07 NPTII
HLMT15-3, HLMT15-15, HLMT15-46, RBMT15-10)
Potato (RBMT21-129, -152, -350, RBMT22-82 NPTII

-186, -238, -262)

Cotton (31707, 31803, 31807, 31808, 42317) NPTII
NPTII (aad under bacterial promotel neomycin, kanamycin

Tomato (5345)

Soybean (A2704-12, A5547-127)
Maize (CBH-351)

Sugar Beet (T120-7)

Melon (A,B)

Maize (MS6)

Maize (MON 863)

bla
bla
NPTII
NPTII
bla
nptll

neomycin, kanamycin
neomycin, kanamycin

neomycin, kanamycin

neomycin, kanamycin

spectinomycin, neomycin

neomycin, kanamycin

penicillins, rifampin, amikac, and cephalosporins
penicillins, rifampin, amikac, and cephalosporins
neomycin, kanamycin

neomycin, kanamycin

neomycin, kanamycin

neomycin, kanamycin

neomycin, kanamycin

penicillins, rifampin, amikac, and cephalosporins
penicillins, rifampin, amikac, and cephalosporins
neomycin, kanamycin
neomycin, kanamycin
penicillins, rifampin, amikac, and cephalosporins
neomycin, kanamycin

Date of FDA

5/17/94
4/5/95
4/5/95
4/5/95
4/5/95
4/5/95

4/11/95

4/20/95

7/13/95

7/14/95
9/8/95

3/20/96
4/4/96

5/22/96
7/24196
9/25/96
11/5/96
3/11/97
3/14/97
7/10/97
9/12/97

1/8/98

1/8/98

1/28/98
2/24/98
5/15/98
5/29/98
10/8/98
12/9/99

4/4/00

12/31/01



